Introduction
============

Health, as a fundamental human right, is considered as one of the development factors in every society because every society development is basically measured by its quality of public health, fair distribution of health services among different social classes, as well as, the level of support of disadvantaged people against factors which are harmful to health ([@ref1]--[@ref3]). Although the health indicators have been improved in most countries, there are still major inequities among and within countries. Therefore, to increase fairness, there is a need for measures that go beyond the immediate causes of diseases and it is required to give special attention to the social determinants because these factors not only improve people's health for participation in the community but also may lead to increased labor productivity and economic growth. Health and social determinants refer to "the economic, social and political structures and resources" which impact on the health outputs ([@ref4]--[@ref7]). Economic and social status has important effects on health. In other words, there is a social gradient in health which moves from top to down the socio-economic spectrum and each upper class has the better health status than the lower one. In most parts of the world, the poor and disadvantaged have more morbidity ratio than others; it means that the more disadvantaged groups both suffer from diseases more than others and suffer more from chronic diseases as well as disabilities at their lower ages. Differences between their psychological indicators, cardiov-ascular disease rates, and the level of accessibility and the quality of health care services received are grate and need more attention ([@ref8]--[@ref10]). The important reason for the differences between their health status, which are considered to be unfair, are largely outside the direct control of individuals; in that the poor due to lack of or limited resources have less choices, live in crowded and unsafe places, have less jobs and more risk of unemployment ([@ref9], [@ref11], [@ref12]).

The increasing tendency to wellbeing and consumerism and its outcomes resulted in significant changes in the majority of life processes ([@ref13]), people were given many tools, and gradually reduced mobility and changed physical activity to mental concerns ([@ref14]). Following these changes, the health problems, which have been one of the biggest human concerns, have been worse in terms of personal, cultural, social, political, economic and national aspects by establishing development boundaries ([@ref15], [@ref16]) and transformed into one of the necessities of today's societies which had a high priority and should be given more attention ([@ref13], [@ref17]).

Social determinants of health are classified in three categories: 1) The personal health behaviors within the family environment; 2) the social organizations and methods to deal with group health which are outside of the family environment; and 3) the social structure for planning and providing health services. These determinants have more effects on public health than the health system performance, and inequality in them can cause equity problems in health. Therefore, understanding the importance of these determinants by the policymakers has an important role in increasing the equity. Considering the importance of social determinants of health in reducing the inequalities and promoting health, the World Health Organization (WHO) established the Commission on Social Determinants of Health (CSDH) in 2005 and has taken the basic steps to reduce health inequalities ([@ref18]). Also, these determinants have attracted special attention of policymakers ([@ref14], [@ref19]); because their management can be considered as a key tool for controlling the emerging diseases ([@ref20]).

Social determinants, similar to equity, have been considered by policymakers in many countries. However, there is not a correct and complete understanding of them. Therefore, some researchers seek to provide conceptual models for understanding these factors ([@ref21]). People who have less social protection, do not have proper health status, too ([@ref22]). Also, some researchers have considered the improvement of living conditions as the basic principle of individual and population health ([@ref23], [@ref24]).

Riley and colleagues in a research studied the heart health promoting activities from an environmental perspective and concluded that the patterns of integrating social, environmental and organizational theories helped implement such programs ([@ref25]). Rasanathan and colleagues studied the social determinants and their role in reducing inequities in the community access to health services ([@ref20]). Viner and colleagues in their study considered the social determinants of health as the major problems of the youths in comparison with others ([@ref26]), Wallace, also, in a similar study concluded that health problems in different age groups were due to ignoring these determinants ([@ref27]), and Wallerstein and colleagues in their research studied the influence of social determinants of health on inequity in providing health care and diseases control ([@ref16]).

In Iran, also, the improvement of health indicators such as reducing mortality and increasing life expectancy can clearly be seen and more efforts have been focused on increasing the equity in health ([@ref28]). However, few studies have been conducted on the social determinants of health. Hos-seinpour and colleagues studied the outpatients' utilization level of health services by reviewing some social factors including poverty and insurance status ([@ref29]). The results of studies conducted in Iran show the effects of social determinants on health ([@ref30]).

The WHO Commission on Social Determinants of Health has put a great emphasis on research in the field of SDH in the World Health Report 2010 ([@ref31]). The researches conducted in this regard, have more taken researchers' interests into consideration and are one-dimensional studies, and also have more reviewed the role of social determinants on health. Therefore, providing a conceptual model of social determinants of health will contribute greatly in understanding the relationships among the social determinants.

This study aimed to analyze the systematic relationships among social determinants of health and identify their cause and effect relationships and prioritization in Iran using one of the mathematical and operations research techniques.

Methods
=======

This cross-sectional descriptive-analytical study was conducted in 2012 to analyze the systematic relationship among social determinants of health (SDH) in Iran using one of the mathematical and operations research techniques, DEMATEL. The target population consisted of 30 experts on social determinants of health (SDH). Required data was collected using a questionnaire, as well as, nominal group technique. Firstly, based on literature review, a model proposed by the WHO Commission on Social Determinants of Health members included 10 determinants such as early life, social gradient, unemployment, stress, addiction, social exclusion, food, social support, work, and transport was selected as the basic model ([@ref32]). According to this model, a questionnaire was designed. This questionnaire along with a schematic diagram of the proposed model and its description were given to the experts to provide their advice about the proposed model. This questionnaire was a Likert scale questionnaire, in that each questions had a 5-choice answer, included completely disagreed, disagreed, no comment, agreed, and completely agreed. Finally, collected data was analyzed by t-test using SPSS 18.0.

Having approved the model, the experts were asked to specify the relationships among the determinants using nominal group technique (NGT) which means they should write their viewpoints on a paper without any consultation with each other. Then, the scores of every relationship were written on the white board. In order to clarify the inconsistencies, the scores which had large deviations from each other were reviewed and a final vote was taken. To determine the relationships among the determinants, scores of 0, 1, 2, 3 and 4 were given to the "very high impact, high impact, low impact, very low impact and no impact" responses, respectively. The final scores were analyzed using MATLAB 7.9.0.

The process of using DEMATEL technique
--------------------------------------

1.  Identifying the social determinants influencing health

2.  Determining the relationships among these determinants using a paired comparisons matrix by the experts

3.  Forming the matrix of the intensity of relationships (M matrix)

4.  Forming the matrix of the relative intensity of the direct relationships (M = α \* M, The maximum sums of matrix rows = Μα)

5.  Forming the matrix of the available relative intensity of direct and indirect relationships (matrix M(1-M)^-1^)

6.  Identifying the determinants hierarchy (with diagram)

Results
=======

All of the experts were agreed with the recommended determinants by the WHO Commission SDH members, including social gradient, stress, early life, social exclusion, work, unemployment, social support, addiction, food and transport (*P*=0.001) ([Table 1](#T1){ref-type="table"}).

###### 

The results of the experts ' viewpoints on the Social Determinants of Health

  Components         Experts' Responses                                                                                          
  ------------------ ----------------------- ------------ ---------------- --------------- -------------------------- ---------- --------
                     **Completely agreed**   **agreed**   **No Comment**   **Disagreed**   **Completely Disagreed**   **Mean**   **SD**
  Social gradient    20                      10           0                0               0                          4.67       0.46
  Stress             21                      8            1                0               0                          4.63       0.66
  Early Life         10                      18           2                0               0                          4.27       0.58
  Social Exclusion   22                      8            0                0               0                          4.73       0.45
  Work               13                      17           0                0               0                          4.43       0.50
  Unemployment       23                      7            0                0               0                          4.77       0.43
  Social Support     7                       21           2                0               0                          4.17       0.53
  Addiction          25                      5            0                0               0                          4.83       0.37
  Food               18                      12           0                0               0                          4.60       0.49
  Transport          10                      20           0                0               0                          4.33       0.47

Besides, the present study findings showed that early life (EL), social gradient (SG), unemployment (U), stress (S) and addiction (A) were certainly affecting determinants on the system, which were placed in the cause group and ranked as the first to fifth priorities. While social exclusion (SE), food (F), social support (SS), work (W) and transport (T) were partially affected, which were placed in the effect group and ranked as sixth to tenth priorities ([Table 2](#T2){ref-type="table"} and [Fig. 1](#F1){ref-type="fig"}).

###### 

The hierarchy of affecting and affected Social Determinants of Health

  Determinants       R      J      R+J    R-J
  ------------------ ------ ------ ------ -------
  Social gradient    1.63   1.26   2.89   0.36
  Stress             1.37   1.31   2.69   0.05
  Early Life         1.45   0.70   2.16   0.75
  Social Exclusion   1.40   1.47   2.88   -0.06
  Work               0.92   1.35   2.27   -0.42
  Unemployment       1.29   1.14   2.43   0.15
  Social Support     1.23   1.46   3.12   -0.23
  Addiction          1.66   1.65   3.31   0.00
  Food               0.97   1.11   2.09   -0.13
  Transport          0.60   1.08   1.68   -0.47

![The prioritization of the Social Determinants of Health/(El: Early Life, SG: Social gradient, U: Unemployment, S: Stress, A: Addiction, SE: Social Exclusion, F: Food, SS: Social Support, W: Work, T: Transport)](IJPH-42-1457-g001){#F1}

Early life and transport were identified as the most affecting and affected determinants with the coordinates (2.16 and 0.75) and (1.68 and -0.47) on the SDH diagram, respectively.

Discussion
==========

This study aimed to analyze the systematic relationships among social determinants of health and identify their cause and effect relationships and prioritization in Iran. Given the role of the environment and social structure in health promotion, the social determinants have been considered. On the other hand, the reasons of many premature deaths are social determinants such as the social gradient, unemployment, poor working and living conditions and social exclusion ([@ref33]). "Social justice is defined as providing opportunities for health through economic, social and political structures and social values". Also, equity in health refers to "the absence of systematic disparities in health or in major social determinants". Therefore, the social-economic inequalities are the important factors affecting health, and the health problems in social disadvantaged classes can only be solved by policy makers through taking these inequalities into consideration ([@ref34]).

International Centre for Health and Society has introduced some determinants such as stress, early life, nutrition, transport, addiction, employment, work, social support and social exclusion as the most important social determinants of health ([@ref35]). In the present study, also, these factors have been confirmed by the experts as the important social determinants affecting health. The results of this study showed that most of social determinants of health have an impact on each other so that "early life" was identified as the most affecting determinant and has been affected the least by others. On the other hand, "transport" took the greatest effect from other determinants and was placed in the effect group. Therefore, in structuring the social determinants of health, considering the cause and effect relationships can help to make the right decisions.

The results of the current study also showed that poor early life could affect some determinants such as addiction, social exclusion, unemployment, etc. According to the results of a study, violence in childhood has the significant relationships with adulthood health, depression, and smoking, which means it has a major role in health in adulthood and should be considered and, generally, investments in early life has the greatest impact on increasing equity in health over many years and generations ([@ref36]). This result confirms the current study results

"Social gradient", as one of the social determinants of health, has been located after "early life". Poverty is one of the most important social problems of countries. Dealing with this component as an indicator of the social gradient, can improve people's health. In most countries, poverty has increased the exposure to infectious diseases, malnutrition, micronutrient deficiency, and maternal and child mortality ([@ref37]).

Education is the other indicator of social gradient and a predictor of better health. Also, factors such as the household per capita expenditure and non-food costs, education level, social-economic subgroups and family size are significantly associated with some health indicators. There has been a direct correlation between family income and mammography screening ([@ref38]). According to the present study results, the social gradient was a high priority, considering the role of its indicators, as well as, its effects on the other social determinants ([@ref39], [@ref40]).

There is evidence indicating that diseases may be both the causes and the consequences of unemployment. Unemployment may be due to the social gradient and affect the person's life. Results of this study showed that "unemployment" has been located after "early life" and "social gradient" and strongly affect health. Unemployment has effects on the other determinants of the model ([@ref41]).

Pawar and colleagues after controlling economic, social and demographic factors concluded that stress, social exclusion and lack of social support had significant relationships with morbidity ([@ref35]). Also, people who had no access to social support were suffering from lower health outcomes ([@ref22]). In the present study, "stress" was one of the social determinants of health which was affected by social gradient, unemployment, addiction, as well as, the effect group determinants.

From researchers' perspective, some determinants such as food and transport are lifestyle components, and several tools and methods should be used to change the behavior in these determinants. This change in behavior can be both directly by individuals themselves and indirectly by government public and social policies. The results of some studies show that lifestyle change from driving to walking and cycling has a positive impact on health. Also, good nutrition has effect on increasing the life expectancy ([@ref42]--[@ref44]). In the current study, two mentioned determinants, food and transport, were placed in the effect group and affected by the other determinants of the model. These determinants are directly affected by the cause group determinants and their indicators such as preventive services programs and comprehensive health education programs. It is quite clear that determinants such as unemployment, stress, social support and social exclusion have effects on the desirable health behaviors including food and transport ([@ref45], [@ref46]).

Proper working conditions, such as control over work, public participation of employees, health and safety regulations and work shifts have great effects on improving health. In this study, "work" and its conditions, as one of the social determinants of health, was placed in the effect group and affected by other determinants. Generally, the effect of work and its conditions on health has strongly been confirmed ([@ref47]--[@ref50]).

The results of this study showed that health is a multi-sectoral issue and the growth of its indicators not only is affected by the performance of Department of Health and Medical Education but also requires the cooperation, coordination and interaction of all the social and economic organizations. Legal and political organizations involved in the policymaking process have a great role in improving health which perform this role through equitable distribution of services and making appropriate policies. Government attitude to the health issues is a key component to the success of any movement towards the social determinants. The government tools are to avoid any centralization in resource allocation and to implement financial and systematic reforms. Improving the social and economic status, considering the early life, increasing the quality of education, and reducing unemployment and stress have effects on the other social determinants of health and provide opportunities for increasing equity.

Conclusion
==========

Improving the social and economic status, considering the early life, increasing the quality of education, and reducing unemployment and stress have effects on the other social determinants of health and provide opportunities for increasing equity.
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